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te. 100 (1035, 194, neo} " 
AUTHORS : Ginzburg» Ve Ley Fayn, V- M- 
TITLE: Theory of Ferro- and antiferromagnetism : 


PERIODICAL: ghurnal eke perimental’ noy 4 teoreticheskoy fiziki, 1960, 
Vol. 39, No- 5(11),) PP» 1323-1538 


TEXT: A simple approximate method is developed which permits determining 
the magnetization of the lattice or sublattice and also other quantities 
of ferro- and antiferromagnetics practically throughout the complete 
temperature range 8s functions of the dimensions and shape of the magnetic 
system. By way of introduction the authors point out the importance of the 
magnetic methods in the investigation of fine disperse substances, polymers 
and macromolecules. This paper concentrates on the examination of the 
anomalous magnetic properties of some nuclaic acids and synthetic polymers. 
The nature of these effects is still unclear, ana even if they are not 
related ‘to the antiferromagnetism (as is assumed by the authors, of Ref-2)s 
an analysis of the properties of "polymer-type" ferro- and antiferro- 
magnetics 18 still of significance. The approximate method used to determine 
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86905 


ferromagnetism 5 /056/60/039/005/022/05! 
3006/B077 


Theory of Ferro- and Anti 


and shape of the specimens 


is tased on & self- 


s in relation to size 
the usual model of 


mer chains, etc.) 
consistent generalization of the spin wave theory using 
localized spins with exchange interaction. 
from representing the real conditions the rT 

f the model 8 


of general validity; 

as seni phenomenological. The problem is also examined 43 to W 

+ the assumption lymer chain 

netic fluid" ties of suc 
Tyablikov, Pu Fu-cho, 


the magnetic quantitie 


(small particles, 


tic proper 


a “paramag 
are studied. M. I. Kaganovy N. N. Bogolyubov, s. V- 
and L. A- Blyumenfel'd are mentioned. There are 40 references: 9 Soviet, 
15 US, 2 German, and 4 British. 
gudarstvennogo 


institut Gor'kovskogo 6° 


ASSOCIATION: Radiofizicheskiy 
universiteta (Institute of Radio Physics of the Gor'kiy 
State University 
SUBMITTED: May 26, 1960 
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24, 2/20 
AUTHORS: Ginzburg, Ve Les Gurevich, A. V> 5/053 /60/070/02/004/016 
Fi ea ee oe 3006 /B007 
IPL : Nonlinear Phenomena in a ‘nea “anion Is Located in a Variable 
Electromagnetic Field "\ 
PERIODICAL: Uspekhi fizicheskikh nauk, 1960, Vol 70, Nr 2, pp 201-246 (USSR) 
ABSTRACT: The present paper is the first part of a very detailed survey 


of the theory of nonlinear phenomena in an ionized gase This 
article will be published simultaneously in the periodical 
"Portschritte der Physik" of Eastern Germany. The nonlineari- 
ties occurring partly because of the relatively great electron 
free path and partly because of the considerable difference 
between electron mass and atomic- and molecular masses already 
at comparatively low field strengths (eoge if the polarization 
and the conduction current are not proportional to the field E, 
the propagation of electromagnetic waves must be described by 
a nonlinear theory, 45 the superposition principle, for example, 
no longer nolds), are systematically dealt with with reference 
to voluminous publications. In the first two paragraphs of the 
present article, the influence exerted by 8 homogeneous electric 
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in a Variable Electromagnetic Field B006 /B007 
E « Ze” upon & non-relativistic and non-degenerate (classi-~ 


cal) plasma which may be Gane in a homogeneous and constant 
(external )magnetic field H, is investigated. Macroscopic 


(hydrodynamic ) motions in the plasma are not dealt with. The 
influence of the field upon the plasma in this case leads to 
a change in the velocity-distribution function of the plasma 
electrons, which is set up as a function of @, Ey? Ho and 


of the plasma parameters« The distribution function of the 
heavy particles may in this case be considered to be a Maxwell 
temperature function, which is justifiable in the steady case 
under investigation. If the electron velocity distribution is 
known, their kinetic energy (their temperature T ) and the 
total current density 4 may be determined. In Sweak fields 


electron temperature is equal to that of the heavy particles, 


> 


and J,is proportional to Ee Paragraph 1 deals with the elemen- 


tary theory of the plasma in a homogeneous electric field 
(electron current; dielectric constant and plasma conductivity; 
Card 2/4 electron temperature). In paragraph 2 the kinetic theory of a 
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plasma in a nomogeneous electric field, i.@» the description 
of the electron gas py means of distribution functions £(v¥,r,t) 
ig dealt with. Individual sections deal with the following: 

The kinetic equation; the transformation of the collision 
integral, elastic collisions with neutral particles (molecules) ; 
inelastic collisions with neutral particles; collisions with 
ions; collisions of electrons with one another; the solution 

of the equation of motion for 4 highly jonized plasma; the 
(Maxwellian) distribution function; the effective number of 
collisions; the relative portion of transferred energy eff 
(table 1 gives the Sag valves for electron temperatures of 
petween 500 and 45000° for helium, hydrogen, oxygen, nitrogen: 
and air; See equals é last up to electron temperatures of 


wi ev, after which it increasee exponentially with Ty )i elec- 


tron current, dielectric constant and conductivity of the plasma; 
electron temperature; the weakly ionized plasma; elastic col- 
lisions; the molecular plasma; inert gases; the electron cur- 


card 3/4 rent and the mean energy of the electrons; the elementary theowy/” 
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for an arbitrary degree of jonization; transition from the 
highly- %o the weakly donized plasma; and the conditions for 

the applicability of the elementary theory (by comparison 

with the kinetic theory these conditions are mathematically 
formulated for highly and weakly ionized plasma). There are 

8 figures, 2 tables, and 68 references, 35 of which are apoee 
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AUTHORS: Ginzburg, ¥ 
i. ene 
TITLE : Nonlinear Phenomena in & Plasma Located in a Variable Electro- 


magne tio Field 
PERIODICAL: Uspekhi fizicheskikh nauk, 1960, Vol 70, Nr 3, pp 393-428 (ussR) 


ABSTRACT: This article is continued from & survey published in 
"Yapekhi fizicheskikh nauk", 1960, Vol 70, p 202. Paragraph 3 
deals with the nonlinear si pe occurr {n the propagation 
of radio waves jn a plasma ¢ onoaphere, golar corona), per- 
turbation of the principle 0 superposition, influence of the 
wave field on the plasma, Maxwell equations. Section 3-«1 deals 
with the propagation of radio waves in a plasma in considera- 
tion of nonlinearity (self-action of the radio waves). In 
this case, the_field at the plasma boundary (z=0 plane 
assumed to be E (0) cos ats, and the wave propaga 


° 
ad by AF - grad aivE+S (7,4, B,)B = 03 cl #E- 
Cc 


The amplitude and the self-action factor are atudied, and + 
modulation of waves is discussed in detail. Section 502 


4noi 
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describes the influence of self-action on the propagation 

of radio waves in the donospheréo This self-action depends 

on the wavelength, and is separately studied for short wavess 
medium waves (Table 4), and long waves. The resonance of seif- 
modulation near the gyromagnetic frequency, which amounts to 


(6 - 8) 10° in the ionosphere, is also investigated. The gpeci- 
fic features and the causes of this greatly nonlinear effect 
are discussed separately. Section 3.3 is devoted to an inves~ 
tigation of the interaction petween modulated radio waves 
(cross modulation)» A theoretical study of cross modulation 

in an isotropic plasma is followed by an jnvestigation of 

the influence of a constant magnetic fiela and of the resonance 
effects occurring near the gyromagnetic frequencye Section 3.4 
describes the results of experiments on cross mod 
the ionosphere (absolute cross-modulation depth, dependence 
of the depth Yo and the phase of cross modulation on the 


dependence of to on the intensi- 


depth p, and the frequency C2 oy 


Card 2/3 ty and frequencies of the disturbing waves, and cross-modulg 
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Nonlinear Phenomena in & Plasma Located in a 
Variable Electromagnetic Field 
hors study the nonlinear 


resonance). In section 3-5 the aut 
waves. At first, the varia- 


interaction of nonmodulated radio 
tions of propagation conditions for 4 nonmodulated wave are 
inveatigated, then go-called lateral waves, viz. waves with 
combined frequencies, and finally the nonlinear effects con~ 
nected with the variation in electron concentrations This 
article is concluded with a few notes about future studies 


in this field. There are 11 figures, 2 tables, and 65 ref- 
erences, 21 of which are Soviet. ~) 
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3.1900 
AUTHORS: Ginzburg, V« be» Syrovatskiy> s. I. 
Reece 


TITLE: The Present Stage of the Problem of the Origin of Cosmic 


_—_—hari.y 
PERIODICAL: Uspekhi fizicheskikh nauk, 
TEXT: The International Conference on Cosmic Radiation took place in 
Moscow in July, 7959. This review article contains & compilation and dis- 


cussion of al 
after this conferen 
astronomical data, according to which cos 
from Galaxies, and is due to erupt 
variable stars. § 1 is devoted to pr 


1960, Vol. 71, Noe 3s PP 411-469 


imary cosmic rad 
jibed first. Table 1 lists data on 


its chemical composition peing descr 
Z, Ay flux, number of nucleons, flux- and particle number ratios» The 
described next. In general, 


energy spectrum is 
Loe) 2 Ke holds, where 1,(>€) is the nuclear flux of group A with 
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a total energy (per nucleon) greater than“. The values for K, and y ore 


given in Table 2. Within the limits of error y = 205 + Oe2- The differ- 
ential spectrum exhibits a maximum with a steep decline, 80 that one may 
speak of a "cutoff". The origin of this "cutoff" and the fact that its 
energy is independent of the nuclear charge are discussed. The spectrum 
of the total energy per particle may be expressed by 1,08) = K, (B/ay T= 
= (x,ate! )/e’7' (cf. Table 3). For ~10'? ev the spectrum has & singularity 


whose nature and cause are discussed in the following. § 2 gives 4 survey 

of radioastronomical data referring to synchrotron radiation, results and 
interpretation of some observations on the structure of the Galaxy and its 
sources of discrete radiation (galactic "Halo" or “corona”, "yadio-disk" 

of the Galaxy (Figs. 1 and 2), and its “central radio range” (Figs. 3 

and 4))» Data on power, energy, and magnetic field strength are given in 

Table 4 for numerous sources of galactic radiation. § 3 gives details on 

the lifetime of cosmic rays and their motion in the Galaxy and metagalaxy 

(the part played by cosmic rays formed in the early developmental stages 

of the Galaxy; the motion of cosmic particles in galactic magnetic fields, xX 


Card 2/3 


eee 


APPROVED F : 
OR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051673( 


"APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051673 


ene 8167 
- The Present Stage of the Problem of the 5/053/60/071/03/02/008 


Origin of Cosmic Hays B006/B063 


the radiation yield from the Galaxy; cosmic radiation. of metagalactic 
origin; the origin of the electronic component of cosmic radiation in the 
interstellar space or in the envelopes of Supernovae). § 4 deals with the 
sources of cosmic radiation, mechaniem of particle acceleration and chemi- 
cal composition (radiation sources, mechanism of acceleration, energy 
spectrum, and the possibility of preferential acceleration of heavy nuclei; 
changes in the chemical composition of cosmic radiation in the interstellar 
space; chemical composition and distribution of elements in the radiation. 
Te article is concluded with three additional remarks in the proof cor- 
rection of this paper. Mention is made of G. A. Shayn, I. S. Shklovskiy, 

G. G. Getmantsev, V. A. Razin, and I. M. Gordon. There are 6 figures, 

8 tables, and 144 references: 67 Soviet, 22 American, 1 Japanese, 2 German, 
7 British, 14 Italian, 1 Belgian, 5 Australian, 1 French, 2 Dutch. 
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AUTHORS : Ginabuté, ¥. L., Corresponding Member, 3/020/60/131/04/019/073 
a 


AS A, Fay, VM. B013/B007 


TITLE: Possible Anomalies of the Magnetic Properties of aceeasiseeime| 
_—_— 
PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol 131, Nr 4) PP 785-788 (USSR) 


TEXT: Strong lines of electron paramagnetio resonance and anomelous magnetic 
properties have recently been detected in a number of macromolecules (polymers) . 
In this connection it is eanential that the initial links of the chain and the 
short chains (monomers ) are diamagnetic or ferromagnetic. Consequently, this 
means a transition (with elongation of the chain) from a diamagnetic state into 
a paramagnetic or ferromagnetic one. The authors give an explanation of this 
hitherto unexplained effect. They assume that the finite, but not too short and 
not too long chain of monomers jis antiferromagnetic. The electrons under 
consideration then form two antiparallel sublattices. The antiferromagnetic 
Level is the lowest level of the whole systen. It is further assumed that the 5 
antiferromagnetic level is the lowest level in a chain of monovalent atoms with 


the exch interaction H 1) 25, 8,8. at J,,. B 3” denotes th 
e exchange nterac on ex = 2 a lm 1m a im’ ere, 1 enotes e 


spin operator in & units. When the chain is stretched, antiferromagnetism may ea 
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at a certain frequency vy not only with a certain value of H but in a wide 
frequency range. The lateral links which "cement" the chains into the three- 
dimensional body, play a stabilizing part. Of special importance is the deter- 
mination of the temperature dependence of the magnetic moment of the samples. 
It is possible that the spin waves play an important part also in biological 
processes. The authors thank L- A. Blyumenfel'd and V. A. Benderskiy for 
experimental data and a discussion. There are 1 figure and 16 references, 7 of 
which are Soviet. 


ASSOCIATION: Fizicheskiy institut im. P. N. Lebedeva Akademii nauk SSSR 
(Physics Institute imeni P. N. Lebedev of the Academy of Sciences 
of the USSR) Nauchno-issledovatel 'skiy radiofizichesakiy institut 
pri Gor'kovskom gosudarstvennom universitete imeni N. I. 


Lobachevskogo (Radiophysical Scientific Research Institute of 
Gor'kiy State University imeni N. I. Lobachevakiy) A 


SUBMITTED: January 3, 1960 
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‘The results of measurements of mucheny component of cosmic rays of solar 
origin with Sputniks and Lunniks. 


report to be submitted for the IAU Symposium on the Corona, Clouderoft, New 
Mexico, 28-30 Aug 1961. 
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P/048/61/000/003/001 /003 
\ J, | 1004/1204 
AUTHORS Bieniediktow, J. A., Gittmancew, G. G., Ginzburg, W. LL 
TITLE: Radicastronomical investigations with the aid of artificial satellites and cosmic rockets 


PERIODICAL  Astronautyka no. 3, 1961, 5-8 


TEXT: Radioastronomical observations by satellites can expand the range of wave lengths at which extra- 
terrestrial signals can be received above 20-40 m and below | cm .Mcasurements of the microwave sepctrum 
of the sun may reveal that the drop in its effective temperature is caused by the fact that the 
tadiation passes through an inverse Jayer whose temperature is probably lower than that of the photosphere. 
Radiation of the moon in the millimeter range and below may furnish information about the structure and 
electric and thermal properties of the moon's soil. Rockets which will pass in the vicinity of Mars, Venus, and 
other planets may carry out measurements of electromagnetic radiation from these planets over a wide 
frequency range Sporadic eruptions of the sun which are closely related to magnetic storms, ionospheric 
disturbances affecting short wave radio communication, and other phenomena can be observed more 
clearly from satellites. Investigation of the sporadic eruptions of Jupiter below 14 Mc may reveal their cause. 
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ANTTHORS § se. izktov, Ye.A., Getmantser, G.n., aml 
Gin2aburg, V.L. 


TITLEs Radio-astronomical studies using artificial earch 

satellites and space rockets 
e , Akademiya nauk SSSR, Iskusstvennyye sputniki Zemli, 

FERIODICAL: No.7, Moscow, 1961, pp. 3-22 

TEXT: Tn a previous paper (Ref.l3 G.5. fietne ns ace 

Ginzburg, I,8. thktnvakiv, UPN, 66, 197, L994) s- ane 

applications of ortifietal Barth satellorexr we, 

discussed, The present paper extends this deo. 

barticular attention to furdamental prov 

discussions of specific forms <-f apna. tus 

inte the following sections: 13 sig? .¢> 

2) mensurements of sporadic radia an: - 

3) caosmic rudio emission and the readic «miss3 

sources, 4) radin emission in the radiscien 

the planets; 5) studies of the ronesc:. 

tedium, The first part of this paper 

a << 1-3 2m, The high-frequency radio ¢- 


“ard if Lo 
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moon can be investigated with the aid «ef inwoorkit ia eon Ea Sb ] 
while the observation of this emisgsinc wi: milirre ree anton} 

millimetre waveleneths is of great inte: faye Ss eee wef 

etrongiv absorbed in the troposphere. Solar wyaovin oa 
emission on these wavelengths should i- fo otteette bo Mates = tite 
effective temperatures of the sun shonts te eee | ose WC) | a ee 
while that of the mcon should be ~ Jel Oh. Tht- teeion me, : 

inslude the synchrotron emission due ! tetataucaeti. ela trois 


circulating in sciar magnetic fields, % > easiring "he mi.t ii 
spectrum of the aun it may be possibiv co dete eo che ea cee “Sy 
the effective temperature on wavelens rs corresponding Tete 
passage of the radiation through the reversing layer ah ae 
temperature is apparently lower than that of the ae Sa 
The apparatus which should be set up cn wrtifictel earth PEPALIGS oe 
in order to measure the high-frequency ssivr and lunar radic 
emission need nct differ to any great extrac from er dines. 
"surface" apparatus. The linear dimen: its © pothe agtenn. : 
(mirrors) need not be very large since tis angular dimensions of ine 
moon and the sun are of the order of 34:4. Fer example, for 

h» = 0.1 cm the mirror diameter turns cur tc Va aieut YY say 
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The flux of solar and lunar radio ateeidn can only be measured’ 
with antennas having high directivity which would require 
“‘ordiented" satellites, In the casa:.of space rockets launched 50 
that they rench the neighbourhood ét Mars, Venus and other planets 
jn the solar system, the radio measlrements can be carried ‘out in. 

a wide fre queney range. C.H. Mayer, T.P. McCullough and — | ee 
RM. Sloanaker (Ref.5: Proc. IRE, ViAG, 260, 1954) and LE. Alsop. _ 
Y.A. Ghlorgmaine, C,H. Mayer and C.U. Townes (Ref.7: Faris eae , 
Symposium on RNadio Astronomy, Stantiord, California, 1959) havo 
already measured the radio emission of Venus and Mars on ce sntinetre’ 
waves using a radio telescope with ‘wv parabolic mirror 15 mn iin} st2 ‘ 
tllameter, On A = 3.15 cm the effective temperature of Mars was, 
found to be 220 £ 75 OK, while for Venus the corresponding “figure: 
‘ds GOO OK. These measurements représent the present Limit of. radio: 
astronomical apparatus, On the other hand attempts to extend! eer 
these measurements to longer decimotre waves,or even metre waves) i 
will meet with serious difficulties, In fact, sineca the omis: don 2h 
of Mars and Venus in this range is of thermal character ‘itsi¢ 400 oo a}s 
intensity should be proportional to  A7~“, and hence in order to. 
achieve the same power at the output of the antenna as in, _the (case, 
Card 3/10 oe are 
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Radjo-astronomlcal studies using..., ees Ouray ee) 
of the shorter wavelengths the area of the antenna mst be: nok a 
increased in proportion to 72, A mirror having a diameter of 
vubout 150 m is already necessary at A = J om, In the case of! p 


Space rocket, on the other hand, the antenna dimensions can: be’ . 
reduced very considerably, e.g, down to L%®}. The sporadia solar 
radio emission has been extensively studied ain a-wide wavelength | 
range beginning at a few cm right up to ArY Om Tt has been? ice 
established that the slowly varying (in time) component is-. een 
associated with sunspots, The other component of the sporadic: radio 
emission takes the form of short bursts, These are due to the! * Auto 
radio emission which is largely associated with solar corpuscular {f/ 
streams and also solar cosmic rays emitted from chromospheric: ' 
flares, The study of the spectral characteristics of these bursts’, 
and also the time dependence of the intensity,is of major =: i 
importance to any dotailed theory of the sporadic radio emission of! 
the sun. The sporadic solar radio emission is also of great) ¢} 
interest from the geophysical point of view, The corpuscular. hfe 
streams which are responsible for these bursts are also responsible 
for geomagnetic disturbances, radio fadeout on short Waves’, : ; 
fonospheric disturbances, etc. A consideration of the experimental 
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material available so far shows that in the case of A & 40-50 a 
the study of solar radio bursts can only be carried out with the 
aid of artificial Earth satellites with orbits lying above the 


F-layer maximum. satellites will ulso be usefn], for A B20 mn, 
Presently available data (C.W. Allin, AStrophysica] Ouantities, 
London, Athlone Press, 1955, Ref.15, and DLE. Slackwell, Monthly 
Hot. Roy. Astr. Soc., V.116, 56, 1956, Ref. 16) suscest that the 
radio bursts on A < 40 m should be generated at: relatively low | 
heights in the corona, namely R/Re < 2.1. On the other hand the 
re.ular solar corona is known to extend at least up te R/Rg %1o-20 ' 
anc possibly to even greater distaices, It may therefore be 
cxjeceted that the burst component of the sporadite solar radio 
ewission should be observable up to A A73500-8LO me) Phus any 
Zufornmation on bursts on wavelength in excess of 26 is would be of 
cunsiderable interest from the point of view of the physics of the 
ower solar corona. Satellite apparatus desitned te record solar 
vurtsats could also be used to detect thic bursts due to Jupiter. 
sartiecularly interesting information about the latter bursts would 
corerscond to the wavelength range velow 200m. AS records the 


coswic radio emission and the radio emission of wdisernte Sources, 
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it is pointed out that presently aveilable data surest that 
measurcments ot the spectrum of the non-thermal cosmic radio 
emissicn on ,- 3% 30 m obtained with the aid of arlificidal earth 
Satellites should lead to more accurate information on the Las 
Concentrations ina inter-planetary space for known magnetic rields 
Be Conversely, these measuroments should lead to more accurate 
values for lf if the Sas concentration can be determined 
independently. Accurate satellite measurements of the spectrum 

Of tha wetoisey cucuie radio emission should be carried out from : 
“high orbits so as to niinimige ionospheric effects. Recent rocket 
and satellite measurements show that the electron concentration 
above the F~layer decreases with altitude rather slowly 

(Ya. Le Al'pert, F.8. Dobryakova, E.F, Chudesenko, H.S. Shapiro, 
UFN, V¥.65, 161, 1954, Ref.27), It is estimated that in order to 
minimise ionospheric effects, the measurements of extra- 
terrestrial radio emission on wavelengths greater than 1 m should 
be carried out from satellites having an apogee in excess of 

1000 ka, Inter-planetary absorption of radio waves may become 
important in satallite measurements, Table 2 gives the estimated 


absoription in injer-planetary Space for 100, 1, and 0.01 electron/ 
Card ‘6/10 . 


Radio-astroenomical studies using .., 


CIA-RDP86-00513R00051673( 


APPROVED FOR RELEASE: Thursday, July 27, 2000 


"APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051673 


EER ERAS 


2 
S7a6e 61 /G00/003 70617016 
E032/E114 


cm? where @ is the path length in cm, The optical thickness 1 
given in Table 2 was calculated from a formula given by 

v.P. Ginzburg (Ref. 28:"Propagation of Electromagnetic Waves in 
Plasma", Fizmatgiz, 1960). This formula reads; 


-2 


ign eey 12/2 p 
= ~ id 1 
t ate. 72 17.7 + In : ] (1) 


and holds for rarefied plasma for which (n + 1)€1. The values 
given in Table 2 are very approximate but nevertheless it is to be 
expected that the absorption should become appreciable beginning 
with X~500-1000 m. Another interfering effect in the range 

\'@ 200-300 m may be due to corpuscular streams. A consideration 
of available satellite and rocket data (Ref.1; as above. Ref.2; 
F.T. Haddock, Amer. Rocket Soc. No.794, 1959. Ref.3: A.C.B.Lovell, 
Proc. Roy.Soc. A253, 494, 1959, Ref.4: J.P.I. Tyas, C.A.Franklin, 
A.R. Molozzi, Nature, 184, 785, 1959) suggest that the satellite 
antennas should be of a simple form. It is estimated that there 
Should be no intensity difficulties and antenna dimensions of the 
order of a few metres should be sufficient. As regards the radio 
Card 7/ 10 
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emission of discrete sources the wavelength range 20-50 m is of 
particular interest since it is inaccessible to terrestrial 
measurements, Here antennas having linear dimensions of the order 
of the wavelength are estimated to be adequate. In order to 
achieve angular localization of discrete sources and to determine 
the details in the distribution of non-thermal cosmic radio 
emission, one could use the diffraction of extra-terrestrial radio 
emission by the moon and the earth. Estimates of the radio 
emission of terrestrial and planetary radiation belts are more 
difficult. Nevertheless, very rough calculations indicate that the 
intensdties involved should be detectable from artificial earth 
satellites, and it is precisely because these estimates are 
difficult that the satellite experiments should be carried out. 
Finally, satellite and rocket measurements can produce information 
about the radio emission of the terrestrial and planetary 
atmospheres and also about the inter-planetary medium. It is 
suggested that the most promising method of measuring the electron 
concentration in the ionosphere and in inter-planetary space is the 
method involving the measurement of the group delay time of audio- 
frequency modulated signals transmitted from artificial earth 
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satellites (E.Ye. Gershman, N.A. Mityakov and V.0O. Rapoport, 
Ref.37: Izv. vuz, Radiofizika, Vol.3, 949, 1960). It is suggested 
that a review of available information indicates that the above 
radio-astronomical observations can be carried out with relatively 
Simple apparatus (this refers to the radio apparatus and the 
antennas), The authors therefore expect that satellite and rocket 
radio-astronomical observations will attract considerable 
attention in the near future. 
There are 1 figure, 2 tables and 39 references: 19 Soviet and 
cO English, The four most recent English language references read; 
Ref.3: as above. 
Ref.10: A.R. Tompson, A, Maxwell, Nature, 185, 89, 1960. 
Ref.31: J. Van Allen, Nature, 183, 430, 1959. 
Ref.39: A.G. Smith, T.D. Carr, H. Bollhagen, N. Chatterton and 

F. Six. Nature, 187, 568, 1960, 


Radio~astronomical studies using .... 
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Rays at the Earth and in the 


Xosmichessiye luchi vu gZemli i vo veclennoy (Cosmic 
here Moscow, Izd-vo tgneniye ," 1L96L. 46 p. (Series: Vsesoyuznoye 
obsnchestvo PO rasprostraneniya politicheskiEh 4 nauchnykh znenly. Seriya KX, 


1961: Fizike 1 khimlya, no. 11) 26,000 copies printed. 


Ed,: I. Be Paynboym; Tech, Ed.: Ye. V. Savchenko. 


PURPOSE: This pooklet is intended for readers interested in the phenomenon of 


cosmic rays. 
ses briefly the origin, nature, and properties of 


cositic Trays. The theory of the phenomenon of cosmic rays 15 examined, 
end mthods of investigating such rays are aeseribed. included are & 
discussion of our and other galaxies a8 the source and origin of cosintic 
rays, on arelysis of their chemicel commosition and energy spectrum and 
Dalnnce, and an investigation of the mechanism of particle acceleration. 


COVERAGE: The pooklet discus 
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Cosmic Rays at the Earth (Cont.) soy /5795 
: The principles of radfioast-ronomy as the most important tools of investiguting 


cosmic rays are discussed, No personalities are mentioned. There are 6 
; references, all Soviet, 
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AUTHORS: Ginzburg, V..L., Kurnosova, L. V., Logachev, 


V. I., Razorenov, L. A., Sirotkin, I. Ao, and 
Fradkin, M. I. 


TITLE: Study of charged-particle intensity during the 
flight of the 2nd and 3rd Sputniks 
SOURCE: Akademiya nauk SSSR. Iskuastvennyye sputniki 
Zemlie noo !0. Moscow, 1961, 22-33 iy 
TEXT: During the tlight of the nd and 3rd Sputniks, the flow 


of charged particles at altitudes between 187 and 339 km and 
latitudes of -65 to +65° was recorded by means of a telescope 
consisting of 2 rows of gas-discharge counters; the telescope was 
part of measuring equipment for cosmic rays. As a result of the 
measurements, the intensity of the charged particles and its 


latitude dependence were determined. The counting rate N. and 
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the global intensity Joy at various latitudes are listed in a Bs 


table. It was found that at all latitudes the recorded intensity 
was several times higher than the intensity of cosmic rays re- 
corded in the stratosphere and in free space beyond the earth's 
magnetic field. This difference is particularly noticeable in 
the region of the geomagnetic equator, where the measured inten- 
sity was six times that of cosmic rays. Several regional anoma- 
lies of intensity were observed, apparently related to the anoma- 
lies of the earth's magnetic field. For the entire track of the 
space~ships, detailed graphs were made of the time dependence of 
the intensity and hence of its dependence on geographical coor- 
dinates and altitude of the space-ship. From these graphs, maps 
were made of the intensity distribution on the earth's surface. 
It is noted that, with repeated passage of the space~ship above 
the same terrestrial point and almost same altitude, the recorded 
intensity differed sometimes from that on the first passage; in 
some cases, the intensity was almost double. This difference 
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was particularly noticeable at high latitudes. As the orienta- 

tion of the apparatus changes during the second passage, this 
difference in intensity may not be real. The obtained equi- 
intensity lines for the south-Atlantic and southern anomalies 
constitude a slight refinement to the earlier obtained data (in 

the references); the maximum number of counts in the southern 

anomaly was 60 per second, and in the south-Atlantic anomaly it 

was 70 per second, The anomalies are particularly great in the 
Southern Hemisphere, The intensity distributions in the anomaly 
regions, recorded at altitudes of 306 - 339 km and at altitudes 

of 187 = 265 km during the two flights, differ from each other. 

This difference is apparently due to the different flight- \ 
altitudes. The connection between the anomalous structure of the x 
radiation belts and the anomalies of the earth's magnetic field 

is evident; it would be premature, however, to assume that the 
regional anomalies of the magnetic field on the earth's surface 

have a substantial influence on charged-particle flow up to 

altitudes of 200 ~ 300 km. The many anomalies in the South- and 
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North-Pole regions, their disposition and variation, suggest 
that these anomalies are the edges of the outer radiation belt 

of the earth. ‘The latitude dependence of the intensity is shown 

in a graph (for the Northern Hemisphere); it is noted that,at 

high latitudes, the increase in intensity ceases. The obtained 

data on the intensity distribution give evidence of the edge D4 
effects of the radiation belts at 200 - 300 km altitude and of t 
certain peculiar features not observed previously. In particular, 

the great temporal anomalies are noted; thus, the "northern ano- 

maly" recorded on August 20, 1960, at 7 hr. 40 min. (world time) 

and the south-polar anomaly recorded on December 1, 1960, at 14 

hr. 22 min, These anomalies are apparently due to solar activity. 

The line of least intensity (the "radiation equator") is shown 

in a figure. With regard to the composition of the radiation, 

it is likely that the increase in the counting rate (as compared 

to that from primary cosmic rays) is due to protons with ED » 


va 


60 Mev; although no definite conclusion is possible as yet, it 
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is assumed (as a working model) that the inner radiation belt 
if formed by protons and that the number of electrons of energies 
higher than ~/’ 2 Mev is small. The above results confirm the 
existence of a high-intensity region down to 200 km altitude 
(from 1000 km). On the other hand, the radiation at 50 - 150 km 
is practically independent of altitude, The altitude dependence 
of the intensity (for 200 - 2000 km) is shown in a figure. 
Tentatively, the altitude b and the atmospheric density p can 
be expressed by the values: 


h, km 100 150 200 300 400 500 
p, gms om? 1079 1077! «10772, 10713 x 107! 2 x 107"? 


h, km 600 700 800 900 1000 


6 6 


e407 6x to! ~— 3ecio 40° 


Ay gme ante 640" | 
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On the basis of the incomplete data available, the internal 
radiation-belt in the equatorial region for altitudes above 400 - 

600 km can be approximated by a very simple model, where only 
ionization losses are taken into account. At higher latitudes, 

the pattern is more complicated; it becomes necessary to render De 
more precise the composition, spectrum and altitude-variation 

of the charged particles. At altitudes below 400 - 600 kn, 


considerable deviations from the formula J ~ pl occur. This 
is due to diffusion of the particles in a direction transverse 
to the magnetic field; this diffusion mechanism is related to 
collisions between particles. A second diffusion mechanism 
exists, related to the presence of electric fields E which 
cause particle-drift. ‘The diffusion processes require further 
investigation. Finally, the radiation dose is estimated beneath 


a laysr of matter of the order of 4 gm/om™> at an altitude of 
200 = 300 km. Assuming recorded proton energies (in the equa- 
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torial region) of E => 60 Mev, the daily radiation dose consti- 


tutes approximately 30% of the permissible dose. In the region 
of the south-Atlantic anomaly at 300 km altitude, the radiation 
dose is by an order of magnitude higher than at the equator. 
There are 10 figures, 1 table and 10 references: 7 Soviet-bloc 
and 3 non-Soviet—-bloc (including 2 translations). The reference 
to the English-language publication reads as follows: 5. 
Yoshida, G. H. Ludwig, J. A. Van Allen, J. Geophys. Res., 65, 
807, 1960. 


SUBMITTED: May 15, 1961 
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AUTHORS! Ginzburg, V+ Les Rukhadze, A- Ae» and Silin, V. Pe 
TITLE: Electrodynamics of crystals and the exciton theory a 


4 
PERIODICAL: Fizika” tverdogo tela, V+ 3s no. 6] 1961, 1835 - 1850 


TEXT: The present paper gives & detailed theoretical treatment of the - 
general problem of the application of the electrodynamics of matter with ek 
spatial dispersion to crystals. The’ authors confine themselves particu- 

larly to the investigation of the approximations one obtains when one 

works with by (ork) the tensor of the complex dielectric constant. 


First the fundamental equations of the electrodynamics of matter with® 

spatial dispersion are written down. They are in the usual notations! 
reed > . 

a ' tr? > 41 > 7 4 

curlB = 1 + any divD'=4%Q 03 ourlE “ 12; d@ivB = 0; F = o (B+ fv) ys 

the force acting on.,@ point charge moving with velocity ¥; for the 

electric induction t one has @ t/at = 3 Jat + Any. For plane monochro- 


matic waves, D! and are interrelated by: 
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D,(k, w)==¢,,(, k) E,(k, w); E, (k, w) = 677 (w, k) D,(w, k), (1, 6) 


t,, (0, k)={ dt [dRetan—nre,, (,R) | (1, 7) 


For crystals one has 
Dye, a) =f de'e,(o, x, NE, «), 
(1,8) 


Die oars k, k) E,(k’, ae 2 a : 
It is shown that in Seyetala- in the optical region the tensor a (0, K 2) 
éan be reduced to the tensor Gy (o» x) in the usual way. If the anal 


> kr- 
electromagnetic waves have the form z, = Eo3e i( (ke- wt) » B) “ 3. ad ot) 
> . 
E = constant, B | = constant ear seer ae medium) one has 


o,l ol 


APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051673( 


"APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA- RDP86- 00513R00051673 


RR Ss) 
: aad 
Electrodynamics of... | 7’ 2492] B102/3214 ie 
D=—$ [kB], B=%(kE}, | : ~~ 
D! = -S- (ME—k(kE)}, . (1, 13) ° 
wt 


a ty Ey — RE, + kik jE = 0. ‘ ; 


2 
> 2 
or, in the determinantal representation A, (u,k) “| 54, (w,%)-k by stk yk se 


2 
} 2 st 
= 0, or Ay (a,®) = O45" \ & [5 (Ook) + ky kit (0% ey 1 (0 or||denote the 
Cc Pa 


determinants of the system of linear homogeneous equations) Starting from 
these equations the authors investigate in the following the properties 
of the tensor ej (eo k) in crystals, as well as the possibility of calcu- 


lating this tensor quantum-mechanically. First, the effect of taking in- 
to consideration the space inhomogeneity is pases se Otis 8) may be 


written in the form é, (kk) 55 (@ -R-anb) eS .(w,k), where 3 “Sang n.d, 


7] 
. is an arbitrary vector of the reciprocal lektioe. The relation between 
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D' and E is given by — ; 
‘ A w? : 
- k,k,E,(o, k) ~ RE; (v, k) -+-— DAC kK) E,(k-+2nb, w)=0. (2, 3) 
6 7 re . 
whose determinant leads to the dispersion equation A(w,R) = O with roots 
G) = w(K). If all terms with b # 0 are eliminated from (2.3Xwhich is jus 


tified for the region with k ebnvt/a; Geb w/a) s considered here one ob~ 
tains for E(u,K) analogous tg (1.13): x, (ie) - k°E, + (w2/o?)e, (or 8)E,-0 


Here ©, (Ok) differs from 5° (uy) only by terms of the order of (a/rJé 
In optics, not only is (a/X0)? G1, but it can also be assumed that:a/A : 
= an/A, 41 (a-lattice constant, A, -vacuum wavelength). This is done in 


the following, i. e.) the spatial dispersion is-assumed to be small..One 
may then expand yy (9¥) in series of powers of Kk and neglect ‘term of 


higher order than the second. Near the absorption lines where some com- 
ponents of €, s(e) become very large one must expand analogously the recip- 


rocal tensor of (1.6): ef; (ork) = ej) + igsjie is, + Bs jim(o/0) Be, 
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. : ‘ 6 
where ¥ = . He, n= n'+inten+iz. These expansions are not justified in 
all the cases (e. g. for absorption lines caused by a quadrupole tranoi~ 
tion). In the following the longitudinal waves and "mechanical excitons" 
are studied. Besides the longitudinal wave solution By (oe) = 0. 


there exist other solutions of the field equations corresponding to 
"fietitive” longitudinal waves. It is, however, sufficient to observe in 
the domain of classical crystal optics that waves with B' 2 O become 
longitudinal when n240. ~Ea- (1.13) is investigated in this case in the 


tw ot ea “ » 
form D! = A2i# - 3(32),, k = (u/c)H(o)s (k +00), and the relation 
at 4 A ee tee ee a 
€ (w,k)s,8, = OQ obtained. Only in this case, D' and E are different 


fitm zero’ Jrf EF = 0 and BY f 0, the condition jez yok); = 0 must be 


satisfied. The last case is that of "polarization waves". All three, 
the longitudinal, the fictitive longitudinal, and the polarization waves 
satisfy the condition ‘div D' =» 0. Finally the authors discuss some prob- 
lems of the quantum theory of the dispersion of light in crystals during 
which the choice of the method of quantum-mechanically calculating the 
tensor €y (4%) is also discussed. Taking into consideration the trans- 


lational symmetry of the crystal a result is obtained for the current 
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density in the approximation of the perturbation theory. This reoult ist X 
; i(k, w) = Sot} (w, k) E, (k-+ eb, ©), (4, 4) 
b 
: 2 
where F _— ons _ ie, 
dm (w, k) = oft bP (w, k= >) 3 — 
ay lees (pre era a ottapt) (pbelbiB + elt) 
TER ala Am ym, hu @ — Wm Wy rare 


ed 


(petite + eM apt) (pelt? + ODay (4, 8)" | 
me ener 5 ; ed : 


Wm Wey Wn ‘ 
It may be assumed that the value of t, (4%) is determined by exciton 
transitions, i. e., the frequencies W and O, in (4.5) are the frequencies 


of "mechanical excitons".in the crystal. The exciton states are quasi- 
stationary, i. e. the on are complex. One can expand (4.5).or the tensor 


. 2 
5 into a series of powers of k and thus obtains fornulas analogous to 
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AUTHOR: Ginzburg, V.L. 
TITLE: On the law of energy conservation and the expression | 


for the energy density in the electrodynamics of an 
absorbing and dispersive medium 
\ fea 


PERIODICAL! Izvestiya vysshikh uchebnykh zavedeniy, Radiofizika, 
1961, Vol.4, No.1, pp.74-89 : 


TEXT: There seems to be some doubt, from the macroscopic viewpoint, 
as to what constitutes the energy density of a medium when , 
absorption is present. On the other hand, a physically sh 
comprehensible expression for the energy density can be formulated | 
in the microscopic approach. The author. first considers the , 
macroscopic approach in the fosm of electromagnetic waves passing 
through. a non-magnetic, isotropic medium, It is known from plasma, 
theory that the following equations hold? 


2 2, ? ON Pe, 
3! = 1 ae 8 t=] = ae fo eee as 2s 4n@°N ‘: (5) : 
w(w -- dy) wm? + y? 4An(ut + 48) m . 
: ; Re . : 
(where N - electron concentration and YY is the number of 
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collisions of electrons with other particles). It can be seen 


that two simplifications are possible: if w2. v2 the 
dispersion can be neglected, whereas in the opposite case 


absorption can be neglected. If dispersion is absent 
: 2. ai ie 
‘ WO) wot = Bee H 09): 

8r& Bs 


holds. wo) is sometimes referred to as the energy density iy 
the medium. A similar expression can be derived from 


T pb _ We, ot det) gt MO ee, oy oe 


ot ot Bn dw .)~=«(16n. sat . 
: oa : (10), 
V = Wet H4Y8r, va 


“If Shaseption 16 shacde: the entropy is constant and wlo). (or W ) 
‘represents the internal energy (in the thermodynamic sense). This . 
is untrue if absorption is present (Wp, for example, can even become 
negative). ‘This does not contradict the necessity for entropy to 
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nt the internal energy. 


increase,’ since wo) does not now represe 
ach and.considers “a 


The author next takes the microscopic appro 
plasma with the equation of motion! 
mn ot we ek — mint (14) ot 
«at ; 
This gives the first equation above for e'. The field in the 
medium is supposed to be quasi-monochromatic 


Et) = EBM + Ene" | 
He) ey Hattie + HG | (a5) 


where E,(t) and Ho (t)__are slowly paeving functions of time. 
Next, an equation for We- the sym of the kinetic energies of all 
the particles and the energy of the field in the absence of 
particles - is derived: 
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Wi, = WR + a 1+ 4xe?N | E,Eo - 


| mot) ] Gr | (17)-- 
If absorption is absent (V = 0), We = Wp When V m& 0, We 
is always positive. It therefore seems, reasonable tq consider, | 
Wi as being the average energy density of the medium. It is 
pointed out that the equation 4 

a fT ET. a dnetN ) Eats Ht 
“NK 4 4) eS tee os tT 
7 bat. br} a ; mt{os +) } 162 = 1Gr 
( (24) 


cy . saa 3 
wens ev JEM} + [ESM] = 


derived from plasma theory and the_ expression 


0 | 4n eNom —) E,Eo: | AAAS etNy - 
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Me te 2 
, j (25) 
derived from the phenomenological equations both represent the 
same model and, hence, may: be equated, This indicates that the. 
terms on the left hand side of the latter equation cannot be ! 
defined exactly as representing certain types of energy (e.g. as due 
to change in the internal energy etc). .The expression for the, ; 
energy in the plasma is next considered in more detail (in terms of 
an electron distribution functica and collision integral). An 
equation representing the law of conservation of energy is thus 


obtained: 2 : ‘ ' 
O/Et+H? , c mv?. e@: P - 
LA (octal Bas w=: — --dtv [EA| — = Sido. - 
a (a od ee ae he (34) 
‘ ; te 
Here, the last term on the right represents the energy transferred , 
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to the heavier particles by the electrons. This is small and can 
usually be neglected. It is shown that the equation given above 
for W', does not always hold. The author finally considers the 
velocity of propagation of a quasi-monochromatic signal in an 


‘absorbing medium, From the expression for W'r he obtains : | 
Qe Re Ve en 
yy ot OEE oe (44) 
mo fal jet? oe ) ae 
re | 


‘ 
for this velocity. It is noted that the use of this expression 
for Wi (which is not always true) might be justified by the fact: 
that this gives a minimum, An ‘appendix gives a formal discussion — 
of Poynting's theorem for the general case of a quasi-harmonic hoe 
field. There are 1 figure and 7 references: 6 Soviet-bloc and 


1 non-Soviet-bloe. 


ASSOCIATIONS: Fizicheskiy institut AN SSSR (Physics Institute AS USSR) 
Nauchno-issledovatel'skiy radiofizicheskiy institut 
pri Gor'kovskom universitete (Scientific Research ae 
Institute on Radiophysics,.Gorkiy University) , , 


SUBMITTED: October 21, 1960 , aol 
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TITLE: Noncoherent Mechanisms of Sporadic Solar Radio Emiss~ 
: caer : 

PERTODICAL: +°™abEronomee © Pfy> Magne boFg5aXS gopongs  PRal™t, 
pp. 3 - 20 

TEXT: Noncoherent mechanisms of sporadic solar radio 


emission are reviewed, taking into account the influence of the 
magnetic field. The emission is conventionally described as 
noncoherent when it is possible to sum the emission intensities 
due to separate particles (taking re-absorption into account} 
put the intensification of the waves in the system itself can 
be ignored (for example, in a stream ot particles). Jt is 
ghown that noncoherent mechanisns can be responsibjie for the 
intensified radio emission above sunspots and for bursts of 
type: IV and V. Bursts of types I, Ii and III cannot be 
connected witn noncoherent radio emission of either the 
bremsstrahlung or the Cherenkov type. It is also shown that 
types II and Til bursts cannot be connected with noncoherent 
emission ot plasma waves in isotropic piasma. 
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xoncoherent Mechanisms of Sporadic Solar Radio Emission in the “ 
Case of a Ma gnetoactive Coronal Plasma 


There are 47 references; 20 Soviet and 27 non-Soviet, 


ASSOCIATION: Radiofizicheskiy in-t Gor'kovskogo g05- 
-universiteta im. N.1. Lobachevskogo 
(Radiophysical Institute, Gor'kiy State 
University imeni N.1I. Lobachevskiy ) 
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AUTHOR: Ginzburg, _V.! L. 
TITLE: On the Nature of Radio Galaxies 
PERIODICAL: Astronomicheskiy zhurnal, 1961, Vol.38, No.2, 

pp. 380-382 


TEXT: v.A.Ambartsumyan (Ref.1), B.A.Vorontsov-Vel'yaminov (Ref.2), 
G.R.Burbidge (Ref .3) and 1.S.Shklovskiy (Ref.4) have put forward 
arguments in favour of the hypothesis that radio galaxies of the 
Cygnus A type are not colliding galaxies. On the basis of these 
papers (and particularly Ref.4) and of the available observational 
data, one may suppose that strong radio galaxies belong to a type 
of galaxies which at a certain state in their evolution rapidly 
eject cosmic rays and turbulent gas which "carries" a magnetic 
field. I.S.Shklovskiy (Ref.4) relates the rapid ejection of 
cosmic rays in radio galaxies to a corresponding increase in the 
number of supernova explosions. The assumption that the number 
of these explosions rapidly increases can be reduced to the 
assumption that a sudden process of star formation occurred in the 
radio galaxy (characteristic time To ~10? years). However, 
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taking this as the starting point, the present author considers 
that it is possible, at least in principle, to avoid the 
introduction of the supernova mechanism, In fact, the efficiency 
of the acceleration process is very dependent on the presence of 
strong turbulence or compression of the medium. This appears to 
be the reason why the explosions of supernovae lead to the 
generation of cosmic rays. The gravitational compression of the 
galaxy (or its central part) which is accompanied by the 
appearance of motions and irregularities in the gas (instability) 
with subsequent star formation should also lead to the generation 
of -¢osmic rays. It can be shown that the necessary energy (up to 
10 erg in the case of Cygnus A) may be of gravitational origin, 
In fact, when a cloud of mass M is compressed into N_ regions 
(protostars) with masses m and radii r, the gravitational 
energy is reduced by a quantity of the order of xm2N/r = »mM/r. 
When M~1012M9, the energy ~10 1 erg corresponds to m/r 1023 
and hence rwl0rg when m/rl00 Mo: Thus, there are no 
energetic difficulties and the basic problem is the rate of 
acceleration, The total energy E of a particle (rest mass = ») 
is given by 
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where only acceleration is taken into account, and wu ef the 
velocity of random motions, Vv is the systematic dae ease 
compression. of a medium having a characteristic linear bi : aes 

is the characteristic linear dimension of deresuler es san 
velocity and:the magnetic field, and vwcwl0 is the nhgents A 
of a fast particle along the line of force. Assuming a ar g 
approximation that .a,, and ag are constent and that oun a 
acceleration from')'Eo = pee to E~10 jc occurs in a o 
_we have : roe . 


«grea cea cas on eateries = emeremervarme mn ot # 


th ' 3 “Wl 
‘, 3 os i y Ew~ pcre to Te 10 jtc3, Och ay~ T ~ 10 . . (2) 


‘ 


wee meerernnrereiresee (cece te Sees weet 


ueovdine to ‘the above two equations, we have the following 
special cases / ~" a tae ; < 


* 


pe e i a) %, = 0, - + ~ 107; 6) a, = 0, “107%, : (3) 
Bard 3/8: seins, Sek eee + SR ee 
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Systematic acceleration in separate protostars is even more 
effective; for example, when R~10 3 and Vewl0); only 10 years 
are necessary for ag to reach 107 and the energy to reach 
-as10 pe, These estimates are said to be not unreasonable 
although it is emphasized that a more detailed analysis, taking 
into account kinetic energy dissipation of other effects would show. 
whether the above mechanism can in fact be justified. 

The present papor was reported, November 28, 1960, at the full 
assembly: of Komissiya po radioastronomii Astrosoveta AN SSSR 

“3. (Commission for Radioastronomy of the Astronomical Council AS USSR). 
: .:, There are 9 references: 8 Soviet and l non-Soviet, 


60 


| ASSOCIATION: Fizicheskiy institut im. P.N.Lebedeva 
_ Akademii nauk SSSR (Physics Institute imeni 
' PN.Lebedev, Academy of Sciences USSR) 
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| gakiae ‘December 15, 1960 
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X-ray scattering in crystals with formation of excitons. Zhur.eksp. 
i teor.fiz. 40 no.3:913+919 Mr ‘61. (MIRA 14:8) 


l. Fizicheskiy institut im. P.N.Lebedeva Akademii nauk SSSR. 
(X rays--Scattering) (Crystal lattices) (Excitons) 
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Ty 2IGD (1078 pile 4, /4 $2) B125/B102 
AUTHOR; Ginzburg, Vs Le 
TITLE: Second sound, convective heat conduction, and exciton 
excitations in superconductors 
PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 41, a4 


no. 3(9), 1961, 828-833 


TEXT: This article deals with the possibility of observing the heat 
convection and the second sound in superconductors, The fact that super- 
conductive and normal currents with the densities jg and i053 respectively, 
may occur simultaneously, is bound to cause a convective heat transfer in 
an unevenly heated metal. Within the framework of the hydrodynamical 


theory of two liquids, the equations 
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e4 FIR Gem nat nk Siavsyno, 

Go— vee —e, Ft Sdive. =o, 

tite Sn) dpe duh tne, (1) 
Fleantet. betan betare 


follow immediately in linear approximation. The index 0 refers to the 
unperturbed values and is neglected henceforward. Since the plasma 
frequency wy, is extremely high, the _relation a 


pias (: _; oe z) p4e {2S JAP), (Bp (dp), — (2S Jp 0 1aT)) 
po 


Py5* (9p / Op) (2) 


' follows from (1) for the propagation of ‘low-frequency waves. No: low- 
frequency sound propagates, if for normal motion in the superconductors 
v is of the same order of magnitude as in the non-superconductive state. 


The attenuation in (2) is weak for V~v wie €:), where v.10 ia the 
velocity on the Fermi boundary, 1, is ihe mean free path on sckbbie tad 
from impurities. Then 1, vo/W ~108/.) is valid, and even for w~10° the 
rigorous condition 1> 1 cm must be satisfied. However, even this 
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condition is not sufficient. Nevertheless, the possible existence of 
second sound is to be taken into account. I. M. Khalatnikov pointed out 
the very strong attenuation of second sound in superconductors. Spectrum 
and character of excitations in the superconductive state differ 
essentially from the corresponding quantities in the normal state. In 
the simplest case, the number of collisions is proportional to Vv, whereas 


in the superconductive state V 8), p"/v/v,. If the Fermi surfaces have & 
complex structure and if there is a sufficiently large number of ex ita- 


tions, V may be much smaller in the superconductive state than V 1) in 
the normal atate. The situation may be more favorable with transverse 
collective excitations (excitons), since collective excitations are weakly 
scattered in the case of long waves. The scattering of phonons and long- 
wave excitons (photons) in non-conductors is an example. Both the char- 
acter of excitations and the law of their scattering in the important 
long-wave range are insufficiently explained for excitons in super- 
conductors. For the predominating excitons with a sufficiently large wave 
vector q, the impurity scattering cross section may largely decrease since 
the excitons are very large. The transport cross section for the elastic 
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scattering of a pairs from impurities in Born Pee ls reads 


32mm Ae n (qr ain (0/2))Ip(r)}* 
oo “ | (= q ein (0/2) rae} iiiseealeda iat: <7 
o* oOo 


and if qa€1 one finde 0, = 4We a / nh, o.. is very small if qa>1. A 


considerable number of pairs is probably weakly scattered from impurities. 
It is very probable though not yet proved that in the case of exciton 


excitations, Vv 5) is many orders of magnitude smaller than yr) | The 
author believes that there is a group of excitations, which occurs rather 
than the excitons with low friction. These excitations might contribute 


second sound with the velocity Yoox 7 VC, 82 t/ee bios Mage Sox? Cox? and C4 a 


are the contributions of the excitations under consideration to S, C, and 


en° Cent Sox? and C ox change considerably from cne metal to another. 


These quantities are relatively large only in Pb and Hg. If there is any 
group of excitations with a sufficiently low friction, propagation of 
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second sound is, in principle, possible even at very small values of 


Q and S_.. In the case of Pb and Hg, a substantial contribution of 
im ex ex 


exciton excitations may be expected. A. A. Abrikosov and L. P. Gor'kov 

(ZhETF, 39, 480, 1960) doubted the existence of a Knight shift of 

frequencies in superconductors. The Knight shift can possibly be 

explained by the effect of a strong magnetia field on the exciton levels. . 
The diamagnetic effect ig insignificant for small particles. The author K\ 
thanks G. P. Motulevich for discussions, and L, P. Gor'kov for hints. 

There are 26 references: 10 Soviet and 17 non~Soviet. The three most 

recent references to English-language publications read as follows; 

A. Bardasis, J. Schrieffer. Phys. Rev., 121, 1050, !961; P. B. Miller. 

Phys. Rev., 121, 435, 19613 G. M. Androes, W. D. Knight. Phys. Rev., 

421, 779, 1967. 


ASSOCIATION: Fizicheskiy institut im. P. N. Lebedeva Akademii nauk SSSR 
(Physics Institute imeni P. N. Lebedev of the Academy of 
Sciences USSR) 
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pein ee 
AUTHOR: Ginzburg, V. L. 
TITLEa Cosmic rays or the Barth and in the Universs 


PERIODICAL: Uspekhi fizicheskikh nauk, v. 74, no. 3, 1967, 521-552 


™EXT: The present article is a synopsis on the origin, the chemical compo- 
sition, acd the properties of the cosmic radiation and the radio emission, 
of the primary radiation, and on problems in radio astronomy. In an 
introductory note, the avthor gives a short historical review and points 
out some particulars of this radiation (as, for instance, its energy- the 


highest energy recorded was 10! 9ev) which make it especially suited to 
physical examinations, Although in such examinations the secondary radia-~ 
tion ig the chief phenomenon to work with, this paper is devoted to problems 
of the primary radiation only. The investigation of the primary radiation 
chiefly utilized sounding balloons, and lately also rockets, stratosphere 
air planes, and satellites. The chemical composition was determined with 
the help of photoemulsions and Cherenkov counters. The energy spectrum is 
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determined from the width dependence of the cosmic-particle flux (in a 
range up to 15 Bev for protons and up to 7.5 Bev/nucleor for nuclei) or 
from the particle number in emulsions es depending on energy (at higher 


energies of up te 104 Bev)3 high energy studies are almost exclusively 
carried out via extensive air showers. In many countries, the primary 
radiation is investigated as to composition, energy ani spatial distribu- 
tion, but in spite of the quick progress it is not yet possible to draw 
final conclusions. The most important and 80 far doubtless results are 
given in the following. First, the chemical composition of the radiation 
and of the intersteliar gas is discussed, using the conventional groups 

L, M, H, and VH (Light, medium, heavy, and very heavy). The most important 
results are listed in Table 1. After this, the energy apectrum and the 
isotropy of the cosmic rays are discussed; the conclusions deduced from the 
absence of low-energy particles in the primary radiation are discussed and 
the influence of the sunspot activity is pointed out. The energy spectrum 
may be approximated by F,(> t) = x Je when the particle flux is given 


by PAGE ) (A ~ atomic weight of the particles, 7% - total energy). With 


Gard 2% 


APPROVED FOR RELEASE: Thursday, July 27, 2000 


CIA-RDP86-00513R00051673( 


"A 
pEROvED Poe ee Thursday, July 27,2000 —_ CIA-RDP86-00513R00051673 


pe s< ood 


25020 3/053/61/074/003/002/002 
Cosmic rays on the Barth .-- B102/B209 


K=5000 and y»= 2.5 and tt E, for the three energy classes the following is 
obtained: F(E?10°Bev) = 5.107, F(B7 10°Bev) = 5-10°7, FE >10' Bev) 


5.107 particles/m’+ steredian: sec. These considerations are followed by 
radioastronomic problems. The particular discussions concern the nature of 
the cosmic radio emission and of the cosmic rays (division into three 
components? Thermal radiation with continuous spectrum, thermal radiation 
of neutral hydrogen withaA~21 cm, and non-thermal cosmic radio emission; 
the first component is the bremsstrahlung of the electrons in interstellar 
matter). The third component which incides upon the Earth from all places 
in ‘the Galaxy, from single nebulae, and from other galactic systems is 
discussed in detail. Data and photographs of the best-known sources of 
radio emission are given. The origin of the cosmic radiation is discussed 
in the last section of the paper; the characteristic parameters of the 
groups of nuclei are given in Table 2. Particular attention is paid to the 
accelerating mechanism to which the cosmic particles are subjected. 
Finally, the following aims are mentioned to be the most important ones in 


- + A . 
future research work: Flux measurements of @ , @ » and yi determination of: 


the chemical composition at high and at very high (7 10°8 ev) energiess 
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14 = 109 ev and 


more accurate energy measurements in the range of EB 710 
2 


measurement of the coefficient of anisotropy. There are 18 figures, 
tables, and 10 Soviet-bloc references. 
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TITLE: Some remarks on the propagation of electromagnetic 


waves in an anisotropic dispersive medium 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, 
Radiofizika, v.5, no. 1, 1962, 31 - 46 


TEXT: This paper is concerned with the general theory of 
propagation of waves in an arbitrary anisotropic medium which is 
uniform in space and constant in time. Spatial dispersion is 
taken into account. A simple method is used to derive various 
relations between expressions involving quadratic forms of the 
wave amplitudes, i.e. expressions involving terms of the form 
EB: Er .Be and so on. Formulae are derived for the 


derivatives of the components of the real part of the dielectric- 
constant tensor with respect to the frequency. It is shown that 
in the absence of spatial dispersion the group-velocity vector 
always forms an acute angle with the wave vector, ane the square 
of the complex refractive index is always real.in the absence of 


ee 


ik 
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absorption. The paper is concluded with a discussion of cases Kk 
where the above results may not hold in the presence of spatial 
dispersion. The paper is entirely theoretical. No numerical 
computations are reportad. 
ASSOCIATION: Nauchno-issledovatolskiy radiofizicheskiy institut 

pri Gor'kovskom universitete (Scientific 

Research Radiophysics Institute of Gor'kiy 

University) 


SUBMITTED: November 1, 1961 
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AUTHORS: Ginzburg, V. L., Kurnosova, L. V., Razorenov, L. A., and Fradkin, M. I. 
TITLE: Some investigations of the cosmic ray nuclear component and of the radiation belts of 


the earth on Soviet satellites and rockets. Review. 
PERIODICAL: Geomagnetizm i aeronomiya, v. 2, no. 2, 1962, 193-232 


TEXT: 1) Measurements on groups of nuclei with Z 22,Z25,Z2212t0o 4,22 15,22 28 to 30, 
and estimates of the relative intensity of the stream of very heavy nuclei (Z > 30) indicate that the nuclear 
component of cosmic rays drops very sharply in intensity from Z Z 28 to Z > 30. 2) The nuclear-compo- 
nent intensity increases in correlation with the solar activity; at energies E 109 eV, some selective accelera- 
tion mechanism on the sun accelerates preferably the heavier nuclei. 3) Measurements of the latitudinal 
effect show that, at energies between ~ 1.8 and 7.5 BeV/nucleon, the energy spectra are identical for groups 
of nuclei with Z = 2, Z 2 5, Z Z 12 to 14 (differences in spectral indices do not exceed 10 to 20%). 4) The 
charge spectra of nuclei indicate that the ratio of the Li, Be, B nuclear group to the Z 2 6 group is 53 + 15%. 
5) The intensity maximum of the outer radiation belt shifted 104km towards the surface of the carth during 
the time interval between the launchings of orbital spaceships I and II (from January to September, 1959). 
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Some investigations of the cosmic ray... § /203/62/002/002/001/017 
1046/1246 
6) At altitudes of 200 to 300 km in the 65N to 65S belt the radiation count is in excess of what could have Xx 
been expected from primary cosmic rays; on the equator, the global radiation intensity is 6 to 7 times as high 
as the cosmic ray intensity. This phenomenon remains still unexplained 7) Two radiation-intensity ano- 
malies were discovered, viz., the South-Atlantic anomaly at an altitude of 340 km and the Southern anomaly 
at 194 to 340 km above the Antarctic coast, both being closely associated with the geomagnetic anomalies. 
In August and December 1960, the lower boundary of the South-Atlantic anomaly was mapped at an alti- 
tude of 265 to 306 km. There are 15 figures, 7 tables and 70 references. 
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£032/E314 
AUTHORS : Ginzburg, V.le and Glukhovetskaya, N.P. 
TITLE: Dependence of the intensity of spectral lines on 
the effective ionization potential of an arc 
PERLODICAL: Optika i spektroskopiya, V- 12, no. 3, 1962, 
344 - 349 
TEXT: The authors report an experimental study of the 


dependence of the intensity of the spectral lines of various 
elements on the amount of alkali metals introduced into an arc 
discharge. The existence of this dependence was discovered in 
1937 by S.A. Borovik and T.F. Borovilk-Romanova (Ref. 1 —- DAN 
SSSR, 20, 535, 1937) and D. Webb (Ref. 2 - Nature, 139, 248, Vi 
1957)- The theoretical explanation was supplied by 

SL. Mandel'shtam (Ref. 3 - DAN SSSR, 18, 559; 1938; 

Ref, 4& - Zavodsk- Laboratoriya, 6, 597; 1948; Ref. 5 - 

Vvedeniye v spektral'nyy analiz ( Introduction 

to Spectral. Analyses )) and others. Ilowever, it is stated that 

a complete quantitative study of this phenomenon has not so far 
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been available. In the present work the alkali elements were 
introduced into a carbon dust in small amounts 


-* -2 : 
(10 ~ 10775) and the mixture was inserted into a recess in 


the lower electrode. The alkali elements were usually in the 

form of oxides or chlorides. In each case the effective 

ionization potential was comput ed using a formula reported / 
by 0.P. Semenov (Izv. AN SSSR, ser. £iz-, 9, 715, 1945 - JF 
Ref. 9) and A.K- Rusanov (Spectral analysis of ores and 7 
minerals - Gosgeolizdat, 1946 - Ref. 10). Plots are reproduced 
giving the intensity of various lines aS a function of the 
effective ionization potential of a carbon arc. It is found 

that both for spectral lines of neutral and singly-ionized atoms 
the intensity plotted as a function of temperature exhibits a 
well-defined maximum which occurs at a temperature Lower than 

that of the carbon arc, whose ionization potential is of the 

order of. 11.3 eV. The position of the maxima and the general 

form of the curves are very similar to the curves computed 
theoretically by Mandel'shtam (Ref. 3). It is concluded that 
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the point of view adopted by Semenov (Ref. 8 - Izv. vyssh..uchebn. 
zaved. NVO, fizika, no. 2, 103, 1959) is erroneous. The 

present experimental results also show that lines with close 
excitation potentials belonging to elements with different 
ionization potentials have different intensity-versus-temperature 
curves, i.e. they are not homologous. For example, Pb and Zn lines 
(2833 and 3075 A) are found to exhibit this behaviour. It is 
pointed out that two lines are homologous if both the excitation 


and ionization potentials are the same. Acknowledgments are if 
expressed to V.G. Koritskiy, S.M. Rayskiy and V.A. Fabrikant 
for advice and interest. Acknowledgments are also expressed to vw 


N.N. Danilovaand L.A. Lerner, who took part in the experiments. 
There are 6 figures and 1 table. 
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AUTHORS : Ginzburg, Melee and Glukhovetskaya, N.P. 
TITLE: “Notes on the article by 0.P. Semenova and 


M.A. Levchenko. ("Dependence of the etfective 
ionisation potential on the concentration of easily 
ionised impurities in the arc discharge") 


PERIODICAL: Optika i spektroskopiya, v.13, no.6, 1962, 881-882 


TEXT: In previous work on the intensity:of the spectral lines 
of many elements present in arcs of elements with low vj, the 
' calculation of Vy cer of the arc plasma is made on the assumption 


1 


that the degree of ionisation of easily ionised elements is far 
from 1. Observations show that this is more correct than the 

' proposals of 0O.P. Semenova and M.A. Levchenko (Opt. i spektr., 
v.13, 1962, 610). Comparison of the spectrum of a high purity 
carbon arc with that from an arc containing 0.003-0.005% metal 
impurity shows that in the former the spark lines C II 24837.602 
and C II 2836.71 are clearly seen while in the latter these lines 

are absent. This shows that the arc temperature is lowered by the 
presence of the impurities. The substitution of Na, Ca or Li 
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results in equal changes in intensity of the spectral lines of the 
elements if the quantities of these elements correspond with their 


Notes on the article by ... 


vi and atomic weights. This dependence of the intensity of 

spectral lines on the content of Na (Ca etc) shows that there is Ls 
no threshold and is in agreement with the theoretical work of / 
S.L. Mandel'shtam (DAN SSSR, v.14, 1938, 559). Quantitative \ 


calculations on arc processes are only approximate and the arc 
temperatures are taken to be average values. Our estimate of the 
range of values for vy orf¢ at 7 - 9 eV for the majority otf spectrl 
lines of the elements is confirmed not only by the theoretical work 
of Mandel'Shtam but also by direct observation. For example in tie 
determination of impurities in selenium Vi err is practically 
equal to vq selenium, i.e. 9.75 eV. When Na is added to the upper 
electrode there is an increase in intensity of spectral lines of a 
series of elements, The intensity passes through a maximum and 
decreases again at large concentrations of Na. This increase in 
sensitivity enables many impurities in selenium to be determined, 
Similar results are reported by other authors. 

SUBMITTED: July 3, 1962 
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AUTHORS: Ginzburg, V. L., Kurnosova, L. V., Logachev, V. I., 
Razorenov, L. A., and Fradkin, M. I. 


TITLE: Temporary increases in the intensity of the nuclear cosmic- 
ray component induced by solar activity and investigation of 
the radiation intensity at altitudes from 200 to 300 km 


PERIODICAL: Akademiya nauk SSSR. Izvestiya. Seriya fizicheskaya, v. 26, o@ 
no. 6, 1962, 782-798 


TkxT: During the flight of the second Soviet space rocket more than 

100 nuclei of 2315, more than 3000 of Z25 and more than 30,000 of 

272 were measured by means of two Cherenkov counters working independently, 
On the second and third Soviet space ships a current of charged particles 
Was measured by a telescope consisting of gas-discharge counters at 
altitudes between 187 and 339 km, in latitudes ranging from -65° to°+65°.. 
Variation in number of heavy nuclei with 215 was considerable but that 
of a~-particles was smaller. At altitudes from 187 to 339 km the counting 
rate of the telescope was several times greater than otherwise by reason 
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of the solar activity. On the equator, at an altitude from 306 to 
339 km, the global intensity is 1.36 and in higher latitudes 3.3 particles, 


cm sec ', The charged-particle flux intensity of the anomalies in the 
southern part of the Atlantic Ocean exceeds that in the corresponding 
geomagnetic latitudes by two orders of magnitude. In 330 km an area of 
smaller intensity separates the South Atlantic Anomaly (a "sleeve" of, the 
inner radiation belt) from the Southern Anomaly connected with the outer 
radiation belt. ‘The particles recorded in the equatorial area are protons 
of at least 60 Mev or electrons of at least 8 Mev. There are obviously 
very many particles of smaller energy in the anomalies. The line of the 


currents is subject to considerable temporal variations. The actual 
mechanism of acceleration and ejection of heavy particles on the sun ig not 
known hitherto. ‘There are 12 figures and 2 tables. 


ASSOCIATION: Pizicheskiy institut im. P. N. Lebedeva Akademii nauk SSSR 


(Physics Institute imeni Pe N. Lebedev of the Academy of 


Sciences USSR 
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TUULE : Magnetic properties of paramagnetic "fluids" of the tyne of 


molecular chaing 


PERTODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 42, 
no. 1, 1962, 183 ~ 190 


TEAT; Continuing their own studies (DAN SSSR, 151, 785, 1960; Z2hETF, 39, 
1423, 1960) the authors investigate the dependence of magnetic 
susceptibility y on the length of a certain type of polymer chains. It 

is shown that a chain of spins may be regarded as forming a paramagnetic 
fluid with an abnormally low or zero Curie temperature. A polymer is 
considered which consists of N monomeric links, each link having an even 
number of outer electrons with a singlet ground state (energy E,). In the 


Simplest case the first excited state is a triplet with Be Bg 7 Ew Ios Jy 

being the exchange interaction energy of the monomer. For J,>kT, the 
monomer will be diamagnetic. If the system is in the antiferromagnetic 
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state, and if the chain is not too Long, Xm (n° /kT exp (-Fa/kM), § ~v 4. 
It is further assumed that SE ine /M A Bein being the distance between 


the ground state and the Inweat excited state of the system. For a chain 
of 4, 6, 8, or 10 spins AN in = conaleJ/i a J:O and for spins O or 1. x 
shen 1 1 
xchangr amiltoni: sit = 2 3.5 -— F a te, 
If the exchange Hamiltonian reads get ed Pe yi q)s Bis ai 
the mean magnetic moment in a field I {[@ is given by 


3 pS,exp {—-(E (n, 5.) —WS,H)/KT} 


fi ae ee, pot, (6) 
S} exp (— (E (n, S:) —pS,H)/AT}, 
2,8, 


and for Hl-0, 


ae oe picns facag he he : 
x = ar =H YS sts, | 36s. Bs, = Duexp {—E(n, S)/kT}. (7) 
S, S; n 


we 
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S, = 8,3 %, is the spin operator in terms of fi. (MA, = 2x (1) /p°H 
wis calculated numerically ond the curves were drawn for several WN, «= 0 
and a = 1 (Ising model). It can be seen that {gr N& J/kP, xX is very small 
and increases exponentially with N, reaching~ p°N/J when NwvJ/kT. The 
calculations were carried out at the NIRFI GGU under the supervision of 
G. M. Zhislin. For Nand a = 1, y,(T,H=0)=(p2N/4kT)exp(-J/kT). In 
this case yw neN/S only at~ kT. In the following the relations between 
the properties of simple spin chains and the behavior of real molecular 
chains are discussed and some approximate results for large N (infinite 
chains) ore given. For a1, 


4 (0) = WN/I8/) (1 —+a),  ¥(TS>J/k)= wN/ART = (V 1) x 
for (1-a) Gly BE OES age ee ee 


4 (0) =p2(L—a) N/A, x (TS J/k) = pANIART. (12) 
It is shown that for a chaintype paramagnetic fluid with antiferromagnetic 
interaction y, # O at T= O03 with ferromagnetic interaction and a = 1, 


J£0;%(0) =, G. A. Semenov is thanked for help. There are 5 figures 
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and 13 references: 6 Sovict and 7 non-Soviet. The four most recent 

references to English-language publications read as follows: 7. ¥. X 
Rui jerok. S. Rodriguez. Phys. Rev. 119, 596, 1960; C. Domb. Adv. Phys. 9, 

149, 1960; D. Paul Phys. Rev. 118, 92, 1960; 120, 463, 1960; L. F. Nattheias. 
Phys. Rev. 123, 1209, 1961. 


ASSOCIATION: Fizicheskiy institut im. P. N. Lebedeva Akademii nauk SSSR 
(Physics Institute imeni P. N. Lebedev of the Academy of 
Sciences USSR). Radiofizicheskiy institut Gor 'kovakogo 
gosudarstvennogo universiteta (Institute of Radiophysics of 
Gor'kiy State University) 
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AUTHOR: Ginzburg, V. h. 
ke aoe eS Sa 
TITLE: Magnetic flux quantization for a Superconducting cylinder 


PERIODICAL: Zhurnal eksperimental'noy 1 teoreticheskoy fiziki, v. 42, 
no. 1, 1962, 299 - 302 _ 


TEXT: A superconducting cylinder of arbitrary thickness, placed ina 
magnetic field is considered and field, current, magnetic flux and 
external field with equilibrium flux through the cylinder are determined, 
using the electrodynamic equations, obtained by the author together with 
L. D. Landau (ZhETF, 20, 1064, 1950). From the free-energy density in 
the superconductor 
nw Wi, me te: 
Fy = Pet a = Get {Vol 21 oI +53 |V¥ + f 


‘Ne 


3 
SAV }+2, (1), 
and ¥ and r¢ satisfying 
e a Y 
(PEAY My = (11%) ¥, (2) 
0 


4 eo e 
cara 1/4 ‘TotrotA=— 4, jf, 7a gee (¥oV Wo — WoV Wp + | Wo |*A} (3), 
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the magnetic flux is obtained: oe ; 

o =e 2 bis, n=0,+1, +2... (4). 
div 4 = 0. ly, | = const; Hiss - critical goke for massive metal, & 
depth of Sahetna on for a weak field; <= {2 e* *B iyo 2fRe. These re- 
lations are used to determine potential 
cylinder (r,, Py? r,) 


“i Z 
Hy H(r ¢ r,). 


, field and flux for a circular 
in an axial external field H,. The inner field 


In the axisymmetric case K 
(3, = 3, = OF dg = d(t)y ¥) = I¥o(r) | exp(- ing)) 


A=RE LAL A= 8. (ai() +0, O): 
= aly (G) — 6K, (8), @ = f (Ba 1) [HaKy (81) — Ha Ky Cdk (5); 
6 = nei Es) (Hal (E1) — Halo (Ed), f (Bay 1) = Elo (82) Xo (51) — 
— 1, (Bs) Ky (E)), 7 = 808, 
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t 
where th and KX are known A aes func tions. At the inner boundary 


= §, & >)? A( E , ) = and the magnetic flux through & contour of 
2 ae ) 2 2 b, ( J h formulas eri e 
eatin e uals = no, Re bad + Tt A T e d Vv 
W p e wi er Ey Ty 1 so t at 


= Vuideet uw In= V 1/2n& ct. 


d = &— &:) ' 
nen, 2V EES H Zothdl . 6). , 
a [2 EEL eo] (6) : 


Ha VEesch(E Ey) — Mi VErch(Es—6) | 


ome ee 


(§ zy bee (1 - Bba), or, with emponentte XxX 
For a thick cylinder (a%1), qd 54 r 


uracy  (£) = hen/2e. For a thin ee (a& 1) and € 44 70, 
acc = 
Gard 3/4 
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2¢2 ; 
Hy H,, ¢(f,) ~ a oF H, » In the case d= Ar/5« 1, f aerdr/5°>1, 


2 
; hen Sol)-1 
for H, = o,lvy = 1, 5, = cH,/4ndr, che BEB (4 4 ae) where S ie the 


area and 1 the perimeter of the cylinder cross section. It is further 
Shown that a state with a given n70 is attained when the flux of the ex- 


ternal field through the opening is given by ?, = nr’H, = be n- 4). 
This result is in agreement with experiments. There are 13 references: ; iX 


8 Soviet and 7 non-Soviet. The four most recent references to English- 
language publications read as follows: J. Bardeen. Phys. Rev. Lett., Is 
162, 1961; L. Cusager. Phys. Rev. Lett., 7, 50, 1961; R. Doll, 

M. NAibauer. Phys. Rev. Lett., 7, 51, 1961; N. Byers, C. N. Yang. Phys. ie: 
Lett., 7, 46, 1961. 


ASSOCIATION: Fizicheskiy institut im. P. N. Lebedeva Akademii nauk SSSR 
(Physics Institute imeni P. N. Lebedev of the Academy of 
Sciences, USSR) 


SUBMITTED: September 12, 1961 
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B102/B104 
AUTHORS: Agranovich, V. M., and Ginzburg, Vv. L. 
TITLE: Crystal optics with reference to spatial dispersion and 


exciton theory. I 
PERIODICAL: Uspekhi fizicheskikh nauk, Ve 76, noe 4, 1962, 643 - 682 


TEXT: This paper is the first part (Introduction, § 1, § 2, and first part | 
of references) of a longer work. The present state of crystal optics in ¢° i 
the light of recent years' literature 4g reviewed. The following topics : 


are discussed: § 1- The tensor of the complex dielectric constant 
=) 
ing je) and normal waves in a medium; properties of E, jut)» normal 


electromagnetic waves in matter, transverse and longitudinal waves, ghost 
longitudinal waves and “polarization waves"; energy and other relations 
for waves propagated in an anisotropic medium. § 2. 6, (ws) in crystals; — 


introduction of E443 weak spatial dispersion (a/fAXK1). There are 2 figures 


and 3 tables. 
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AUTHOR s Ginzburg, V. L. 


- 


MILE s Light scattering near phase transition points in solids 


PERIGUICAL: Uspekhi fizicheskikh nauk, v. 77, DO. 4, 1962, 621 - 638 . 
enz?: The substance of a lecture in memory of G, S. -Landsberg is here 
reproduced, as delivered on February 12, 1962 during a session of the 

Uchenyy sovet FIAN SSSR (Scientific Council of the FIAN SSSR). Landsberg, ¥~ 
partly together with L. I. Mandel'shtam, published fundamental works in the 
field of molecular light scattering in solids. The discovery of Raman 
scattering in quartz (1928) is assigned to them. They also pointed out na 
(1929) that the intensity and shape of Raman scattering lines in quartz 

change at thex-(6-transition (646°K). Up to now, the related problems 

have not been completely solved. The present author surveys these effects 

and their theory. He describee the geometric change occurring in the 

structure of quartz c/a = f(T) and the change in the dielectric constant ; 

& « €(T) near © for I. and II.-type transitions, and he presents a theory 

to account for them. This assumes there is no singularity in the thermo-: 
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dynamic potential near the transition so that o(p, Ty 4) can be developed 
in even powers of 47, the latter being equal to c/a-1 or to the amount of 
spontaneous polarization or to another quantity differentiating the two 
vhases. Light seattering-is attendant upon fluctuations AE of the di- 
electric constants, A& being equal to a An and 4 2 -A(7? -4 ) near the 
phase transition points. Formulas are given also for the intensity of” 
scattered light I(T), for the jump in specific heat, for €(T), and for 
n(T). These and others are discussed in relation to quartz. Following 
them the effect of phase transition points on spectral characteristics is 
discussed, and among others a formula is given for the frequency dependence 
of the spectral density J(2), Q=a- a (scattered light frequency minus 
incident light frequency). The importance of investigations into light. 
seattering in ferroelectrics, and of experimental spectral examinations 
for Il-type phase transitions, is especially stressed, and regret expresced 
that such experiments are "out of fashion", There are 9 figures: 
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; B102/B104 
AUTUORS : Agranovich, V. M., and Ginzburg, V. L. 
PIGLE: rystal optics taking account of spatial dispersion and the 


exciton theory. II 


PERIODICAL: Uspekhi fizicheskikh nauk, v. 77, no. 4, 1962, 663 - 725 i. 
PEXT: The theory of crystal optics is comprehensively surveyed. Part I / 
(containing sections 1 and 2) appeared in UFN, v. 76, no. 4, 1962, 643 and 
Part II has the following sections: 3. Crystal optics taking account of 
spatial dispersion. a) A new wave near the absorption line in a gyrotraic 
crystal. b) new waves in a nonrgyrotropic crystal; ec) optic anisotropy 

of cubic crystals; quadrupole absorption lines; d) effects of mechanical. 
tensions and of external electric and magnetic fields; e) the boundary con- 
dition problem; f) experimental investigaté ons of the effects of spatial 
dispersion in crystal optics. 4. quan tummechanical calculation of the 

tensor € igh® , k). a) A quantum-mechanical expression for Ey jCa ,®)s 


v) mechanical excitons and the tensor Ey (as %) in molecular crystals and 
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in the case of the classical model of oscillators; c¢) mechanism and calcula- 
tions of absorption. Concluding remarks.Part Il of literature survey. 
Corrections to part I of the survoy. There are 6 figures, 6 tables, and 

91 references. . 
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Primary cosmic radiation investigation. 


report submitted for the 8th Intl. Conf. on Cosmic Rays (IUPAP), Jaipur India, 
2-14 Dec 1963 
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GINZBURG, Vitaliy Lazarevich; SYROVATSKIY, Sergey Ivanovich; 
TOL'SKIY, D.A., red. izd-va; KOSHINA, P.S., tekhn, red. 


[Origin of cosmic rays] Proiskhozhdenie kosmicheskikh luche4. 
Moskva, Izd-vo Akad. nauk SSSR, 1963. 384 p. (MIRA 16:6) 
(Cosmic rays) 
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